ABSTRACT The characteristics of a meander dual zig-zag wire monobroadband performance. Measured VSWR and pattern characteristics pole antenna are described. The antenna provides low height and are compared with a conventional. straight-wire monopole over a 3:l bandwidth.
INTRODUCTION In many practical situations it is desirable to reduce the size (height) of the antenna for various reasons such as compactness and cost. For the present study, the antenna design is for use on a spacecraft whose dimension is 4 1 3 at the lowest operating frequency, and the antenna is constrained to fit within a small allotred space to avoid complex deployment. In addition, the antenna system is required to provide operation over two broad W F bands within a 3:l high-to-low frequency ratio -50 
The o v e r a l l h e i g h t of t h e meander monopole is 5.5 in. as can be seen from Figure   1 . Note t h a t a tuned monopole a t 250 MHz would require a wire length of % 11 i n .
I n this case, the driven element is t h e same as Figure 1 , and t h e sleeve parameters and spacing were adjusted to provide operation over two widely separated bands within the 250 t o 750 MHz frequency range. The VSWR performance depends on the bandwidth requirement in each band, and it is <5.5:1 over the measurement frequency range. For c e r t a i n communication systems, such as the one being considered for a receiving application, where antenna gain is not a c r i t i c a l f a c t o r , t h e V W R performance of Figure 2 may be adequate o v e r t h e e n t i r e 3 : l frequency range. P a t t e r n measurements were made from 250 t o 750 MHz with the meander monopole of Figure 2 mounted on a 4 f t diameter ground plane. T y p i c a l patterns measured i n t h e p l a n e . of t h e meander a t 250, 325, 400, 550, 625, and 750 MHz are shown in Figure 3 . For comparison, the pattern of a tuned h i 4 straight monopole a t each of the test frequencies is a l s o shown.
Patterns measured i n t h e p l a n e p e r p e n d i c u l a r t o t h e meander a r e similar t o t h o s e shown i n F i g u r e 3. Although t h e p a t t e r n of a monopole depends on t h e ground p l a n e s i z e and wavelength. i t can be seen that the pattern of the meander monopole resembles very
The basic Af4 monopole pattern is retained over a 3:l band. It c l o s e l y t h a t of a Ai4 monopole a t each of t h e t e s t frequencies.
should be mentioned that a s t r a i g h t w i r e monopole with a length of Ai4 a t the lowest operating frequency is not capable of preserving t h e b a s i c p a t t e r n when the bandwidth exceeds an octave.
CONCLUSIONS
The broadband c h a r a c t e r i s t i c s of a meander dual zigzag wire monopole with a height reduction of % 5 0 percent have been demonstrated. By appropriate choice of sleeve parameters and spacing(s), the meander monopole can be tuned f o r s i n g l e band or dual band operation Over a wide frequency range.
When the meander monopole is operated i n conjunction with a grogad plane, the basic AJ4 s t r a i g h t monopole pattern characteristics are preserved over a 3:l frequency range. 
